The culture method for human lymphocytes was first developed by Hungerford,l) and then the culture of lymphocytes was necessary for studies on radiotherapeutics. 2) In fish, the culture of carp and goldfish leucocytes was studied by Ojima et al.3) Then rainbow trout leucocytes were cultured using, as a reproducible method, an atmosphere of 100% oxygen.4) But in contrast to it, Etlinger et al. 5) reported that oxygenation of the culture medium was found not to be required for excellent cell growth, and the addition of 10% fetal bovine serum to culture medium resulted in marked growth than the addition of 20% homologous serum or without serum. Studies on chromosomes of eel leucocytes culture were reported by Kang and Park.6) Furthermore, heterogeneity of lymphocytes showed morphological and functional consequences of mitogenic responses and differences of surface immunoglobulin7-10) was observed during progress on fish leucocytes culture. In contrast of development of studies on lymphocytes culture, the works about the culture of other leucocytes were not almost done.
This study was performed to clarify the in vitro morphological characteristics of eel peripheral blood leucocytes using light field microscope for evaluation of the stained cells and using inverted microscope for evaluation of the changes during cells culture. phocytes and thrombocytes showed no morphological changes. Forms of neutrophils and monocytes were changed because of their spread with pseudopodia (Fig. IA) . The neutrophils, which only has peroxidase positive granules in eel leucocytes, did not show peroxidase positive granules (Fig. 1B) . And it became difficult to distinguish well neutrophils from monocytes. After 24h of incubation, lymphocytes spread their pseudopodia slightly (Fig. 1C) . After 48h of incubation, some of the lymphocytes grew larger and its nucleus stained dark (Fig. 1D) , After 96h of incubation, some lymphocytes showed cluster (Fig. 1E ) but thrombocytes revealed no changes (Fig. 1F) . Some of neutrophil-like cells (Fig.  1G ) and monocyte-like cells (Fig. 1H) showed cluster.
The results of the inverted microscopic evaluation of the eel leucocyte culture are shown in Fig.  2 . After 6h of incubation, lymphocytes and thrombocytes showed no changes. The cells which spread pseudopodia were seen too, but also at the inverted microscopic evaluation, it was difficult to distinguish neutrophils from monocytes only by their morphology (Fig. 2A) . After 1d of incubation, the cells which spread pseudopodia showed adherence and slight migration was observed (Fig. 2B, C) . After 2d of incubation, lymphocytes grew larger (Fig. 2D) . After 4d of incubation, some lymphocytes showed colony formation (Fig. 2E) . After 6d of incubation, spreading cells revealed with pseudopodia (Fig.  2F) . After 10d of incubation, some spreading cells showed syncytium-like fusion (Fig . 2G) . After 14d of incubation, adherent cells showed spread like hyphae (Fig. 2H) . After 20d of incubation, colony of lymphocytes grew larger (Fig. 2I ) and thrombocytes revealed proliferation (Fig. 2J) . The cells which spread like hyphae increased their number (Fig . 2K) . After 27d of incubation, almost cells were thrombocytes which showed various stages of proliferation (Fig . 2L) .
Discussion
For the last decads, the culture of fish leucocytes were examined for several purposes, and almost works were about lymphocytes .2-10,13) This study was performed to clarify the changes of in vitro culture of eel leucocytes. The leucocytes obtained from the eel total blood, were cultured , and the different types present in the culture were recognized by the morphological characteristics , as suggested in previous study.11) For study on fish chromosome, peripheral blood leucocytes of carp,3) goldfish3) and eele6) were cultured with Phytohemagglutinin M (PHA-M) for several days and revealed the DNA synthesis. Thus, the DNA synthesis may show mitogenesis of lymphocytes.
Etlinger et al. [7] [8] [9] reported that rainbow trout leucocytes were showed plasma cell formation and polyclonal antibody production by in vitro stimulation by bacterial lipopolysaccharide (LPS) and by Purified Protein Derivative of Tuberculin (PPD). And their mitogenesis were displayed by morphologycal changes, becoming larger, containing higher levels of euchromatin, possessing more mitochondria and rough endoplasmic reticulum.
In this study, eel leucocytes showed becoming larger and dark-stained nuculeus after 2d of culture (Fig. ID, 2D ). These changes seem to reveal blastogenic activity. Furthermore, Capsi et al.13) reported that in carp, lymphocytes were cultured in liquid medium and soft agar medium. In liquid medium which containing PHA, within the first 24h of incubation, small to medium size cellular aggregation was observed and 72h of incubation, a minority of cells were seen to undergo blast-transformation and proliferation. In agar culture, two types of colonies appeared but the colonies finally lysed on 12-15d of incubation.
But this study showed that eel lymphocytes cultured on liquid medium without PHA growth and produce colonies after 6d of incubation.
Larger colonies were seen after 20d of incubation, but after 27d of incubation, the colonies could not be seen. Moreover, it seems that the process stages of eel lymphocytes are similar to that of carp lymphocytes.
There is no available data about culture of fish thrombocytes. In this study, eel thrombocytes showed proliferation at various stages. However, for thrombocytes, there was not seen colony and blastogenesis as observed in lymphocytes.
It is need to clarify whether there are or not some stimulants of proliferation.
Braun-Nesje et al.14) reported that in rainbow trout and Atlantic salmon, macrophage-like cells obtained from pronephros were adherent and spread out well on the glass coverslips after 2d of incubation.
And in 3-4d of incubation, 90-98 % of the cells were found to be capable of phagocitize a variety of particles. In this study, the cells which adhere and spread out were observed in early days of culture, but it was difficult to distinguish neutrophils from monocytes.
However, after 20d of incubation , most of these cells spread out like hyphae (Fig .  2M) . From the magnitude of their number , it seems to proliferate and make monolayer.
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As results of this study, characteristics of cultured eel leucocytes were described, but the pure culture of each type of leucocytes is necessary to more clarify the detail.
